Visualization of intracellular PP1 targeting through transiently and stably expressed fluorescent protein fusions.
Protein phosphatase 1 (PP1) is a ubiquitous serine/threonine phosphatase that regulates many cellular processes, including cell division, signaling, differentiation, and metabolism. It is expressed in mammalian cells as three closely related isoforms: alpha, beta/delta, and gamma1. These isoforms differ in their relative affinities for proteins, termed targeting subunits, that mediate their intracellular localization and substrate specificity. Because of the dynamic nature of these interactions, it is important to find experimental approaches that permit direct analyses of PP1 localization and PP1-targeting subunit interactions in live cells. When transiently or stably expressed as fluorescent protein (FP) fusions, the three isoforms are active phosphatases with distinct localization patterns and can interact with both endogenous and exogenous targeting subunits. Their changing spatio-temporal distributions can be monitored both throughout the cell cycle and following cellular perturbations by time-lapse fluorescence microscopy, and turnover rates of intracellular pools of the protein calculated by fluorescence recovery after photobleaching (FRAP). Interactions with targeting subunits can be visualized in vivo by fluorescence resonance energy transfer (FRET), using techniques such as sensitized emission, acceptor photobleaching, or fluorescence lifetime imaging.